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Objectives 

 Evidence based analysis of health impact of 

electronic cigarettes.

 E-cigarette or Vaping Product Use Associated 

Lung Injury ( EVALI )



Who Smokes ? US Data
 Each day, more than 3,200 people under 18 smoke their 

first cigarette, and approximately 2,100 youth and young 

adults become daily smokers.

 9 out of 10 smokers start before the age of 18, and 98% 

start smoking by age 26.

 1 in 5 adults and teenagers smoke.

 In 2011, an estimated 19% of U.S. adults were cigarette 

smokers.

 Approximately 18% of high school students smoke 

cigarettes.



 An estimated 42.1 million people, or 18.1% of adults in 

the United States smoke cigarettes.1

 Cigarette smoking is more common among men 

(20.5%) than women (15.8%).1

 Cigarette smoking is the leading cause of 

preventable death in the United States, accounting 

for more than 480,000 deaths, or one of every five 

deaths, each year.2

 More than 16 million Americans suffer from a disease 

caused by smoking.2

 Overall smoking prevalence declined from 2005 

(20.9%) to 2012 (18.1%).1





Lung cancer incidence and trends, and smoking behavior among 
men : 2008



Electronic Cigarettes……. 



How many ……

 E-cigarettes are more safe ?

 E-cigarettes are less addictive/ have less nicotine?

 E-cigarettes are substitute for Nicotine replacement therapy 

 Have used E-cigarettes ?

 Have prescribed E-cigarettes for smoking cessation ?

 Will consider to prescribe E-cigarettes in near future ?



E-cigarettes a brief history 

 Battery operated Nicotine delivery 

devices mimicking tobacco 

cigarette

 Introduced in 2003

 Portrayed in media  as cessation aid

 Not approved by FDA 

 But still advertised as “ safer 

alternative “

 TAR level is low , but they have been 

found to contain cytotoxic heavy 

metals 

 Unregulated contents 

 Long term effects are not known.







Mis(Advertisement) in past…..



…and the trend still continues.





Target them young …. Hit them hard!!









CDC
Reasons for Electronic Cigarette Use Among Middle and High School 
Students — National Youth Tobacco Survey, United States, 2016

Weekly / February 16, 2018

Participants were asked

“What are the reasons why you have used electronic cigarettes or e-cigarettes?” 

- Friend or family member (39%)

- Availability of “flavors such as mint, candy, fruit, or chocolate (31%)

- The belief that “they are less harmful than other forms of tobacco such as 

cigarettes” (17%). 

- Are easier to get than other tobacco products, such as cigarettes (5%)

- They cost less than other tobacco products such as cigarettes” (3%)
- famous people on TV or in movies use them (2%).







BA King et al. N Engl J Med 2020;382:689-691.

Current Tobacco Product Use among U.S. High School Students, 2011 to 

2019.





What is this ?













Unproven claims…. with catchy phrases



Many Flavors…. Data on safety ?



Dose–response curves showing 

representative examples of data 

obtained in the MTT cytotoxicity assay. 

Absorbance (percentage of the control) 

from the MTT assays plotted as a 

function of the refill fluid dose.

(A) Vegetable glycerin (non-cytotoxic), 

(B) Bubblegum (non-cytotoxic),

(c) Swiss Dark (moderately cytotoxic), 

(D) Domestic(moderately cytotoxic to 

the stem cells), 

(E) Menthol Arctic (moderately cytotoxic 

the hPF),

(F) Cinnamon Ceylon (highly cytotoxic).



Relationship between cytotoxicity and nicotine content .

Relationship between brand and cytotoxicity:



Conclusions from the study 

 hESC were generally more sensitive to refill fluids than the other 
two cell types, and mNSC were generally more sensitive than hPF.

 No company emerged as having all non-cytotoxic or all cytotoxic 
refill products. 

 Samples from Johnson Creek and Red Oak, which were generally 
cytotoxic to stem cells and non-cytotoxic to lung fibroblasts. 

 There was no correlation between cytotoxicity and nicotine 
concentration for the dose range used. 

 Each refill product needs individual evaluation to determine 
cytotoxicity, preferably using multiple cell types.

 Within a particular flavor, cytotoxicity was highly variable, even 
when the flavor came from a single manufacturer

 Two different bottles from the same manufacturer with identical 
Butterscotch labels (#20 and 41) had slightly different chemical 
composition and significantly different amounts of the two major 
flavoring chemicals



 Despite the recent popularity of e-cigarettes, only limited data 
is available on their safety for both users and secondhand 
smokers

 Study reports a comprehensive inner and outer exposure 
assessment of e-cigarette emissions in terms of 

 Particulate matter (PM), 

 Particle number concentrations (PNC), 

 Volatile organic compounds (VOC), 

 Polycyclic aromatic hydrocarbons (PAH),

 Carbonyls, 

 Metals. 

 In six vaping sessions nine volunteers consumed e-cigarettes 
with and without nicotine in a thoroughly ventilated room for 
two hours. 



 The concentration of putative carcinogenic PAH in indoor air 

increased by 20% to 147 ng/m3, and aluminum showed a 2.4-

fold increase.

 PNC ranged from 48,620 to 88,386 particles/cm3(median), with 

peaks at diameters 24–36 nm. 

 FeNO increased in 7 of 9 individuals. 

 The nicotine content of the liquids varied and was 1.2-fold higher 

than claimed by the manufacturer. 



 Data confirm that e-cigarettes are 

not emission-free and their pollutants 
could be of health concern for users 

and secondhand smokers.

 In particular, ultrafine particles 

formed from supersaturated 1,2-

propanediol vapor can be deposited 

in the lung, and aerosolized nicotine 

seems capable of increasing the 
release of the inflammatory signaling 

molecule NO upon inhalation





Safe ? Are you sure ?





If they are so safe then why ?





E-cigarette or Vaping Product Use 

Associated Lung Injury (EVALI)



KP Hartnett et al. N Engl J Med 2020;382:766-772.

Emergency Department (ED) Visits with Electronic Cigarette (E-Cigarette) 

Product Use as the Reason for the Visit, According to Age Group.



Comparison of Weekly Counts of ED Visits Related to E-Cigarette Product Use.

Hartnett KP et al. N Engl J Med 2020;382:766-772



ED Visits among Persons 11 to 34 Years of Age Who Received Diagnoses Potentially Related 
to EVALI, According to Sex.

Hartnett KP et al. N Engl J Med 2020;382:766-772



Vaping related deaths 2019 



EVALI – 2019 IL 



EVALI 
 EVALI may reflect a spectrum of disease processes, rather than 

a single process.

 Individual reports of vaping-associated lung diseases have 
described 

 Acute eosinophilic pneumonia 

 Diffuse alveolar hemorrhage

 Lipoid pneumonia 

 Respiratory-bronchiolitis interstitial lung disease, 

 More than one mechanism of injury may be involved. 

 No evidence of an infectious etiology has been identified and 

studies of e-cigarette fluids used by patients with EVALI have not 

found bacterial contamination 



EVALI – Potential Culprils
 THC

 ●The majority of patients with EVALI report use of products 
containing THC (75 to 80 percent) 

 THC (or its metabolites) was identified in 94 percent of patients 
with EVALI but was undetectable in BAL from healthy individuals.

 Vitamin E acetate 

 A synthetic form of vitamin E, was initially identified in BAL samples 
from 29 patients with EVALI from 10 different states [19]. 

 Nicotine – Approximately 13 to 58 percent of patients with 
EVALI report having used nicotine-containing products with or 
without THC in the 90 days preceding symptom

 Other – Other oils thought to be potential culprits (eg, CBD or 
other plant oils, medium chain triglycerides, petroleum 
distillates, terpenes) have not been consistently found in 
products smoked by patients or in BAL fluid from patients with 
EVALI

https://www.uptodate.com/contents/e-cigarette-or-vaping-product-use-associated-lung-injury-evali/abstract/19
https://www.uptodate.com/contents/medium-chain-triglycerides-drug-information?topicRef=122671&source=see_link




Frequency of Detection of Priority Toxicants in EVALI Case Patients and in Healthy 
Comparators.

Blount BC et al. N Engl J Med 2020;382:697-705





Do you know what this 

shows? 





So it time to QUIT !!


